A substrate radical intermediate in the reaction between ribonucleotide reductase from Escherichia coli and 2'-azido-2'-deoxynucleoside diphosphates.
The B2 subunit of ribonucleotide reductase from Escherichia coli contains a tyrosine radical which is essential for enzyme activity. In the reaction between ribonucleotide reductase and the substrate analogue 2'-azido-2'-deoxycytidine 5'-diphosphate a new transient radical is formed. The EPR characteristics of this new radical species are consistent with a localization of the unpaired electron at the sugar moiety of the nucleotide. The radical shows hyperfine couplings to a hydrogen and a nitrogen nucleus, the latter probably being part of the azide substituent. The formation of the nucleotide radical in this suicidal reaction is concomitant with the decay of the tyrosine radical of the B2 subunit. Kinetic data argue for a first (pseudosecond) order decay of the B2 radical via generation of the nucleotide radical followed by a slower first order decay of the nucleotide radical. End products in the reaction are cytosine and radical-free protein B2. In the reaction between bacteriophage T4 ribonucleotide reductase and 2'-azido-2'-deoxycytidine 5'-diphosphate an identical nucleotide radical is formed. The present results are consistent with the hypothesis that the appearance and structure of the transient radical mimic stages in the normal reaction pathway of ribonucleotide reductase, postulated to proceed via 3'-hydrogen abstraction and cation radical formation of the substrate nucleotide (Stubbe, J., and Ackles, D. (1980) J. Biol. Chem. 255, 8027-8030). The nucleotide radical described here might be equivalent to such a cation radical intermediate.